In recent years, labor markets have experienced a polarization phenomenon, with the rise of low-skill and high-skill workers, and a decline in the number of middleskill workers. The polarization of the labor market has been most often investigated in the US, UK, and some European countries. This paper shows the changes in the employment structure in all EU countries between 2008 and 2017. Attention is also paid to the Czech Republic and change during 1993 and 2017. The added value of the article lies in two factors. The first is the division of skills by industry in which the worker is located and not by occupational classification, the second is an explicit view of the Czech Republic. The results provide some evidence about the polarization of the labor market in twenty-one EU countries. Results imply polarization also in the Czech Republic during a longer period, because the number of high-skilled and low-skilled workers increased by 6.63 p. p. and by 1.16 p. p. respectively, at the expense of middle-skilled workers.
Introduction
The constantly changing structure of consumer demand is a source of dynamics of the economic system, reflecting these changing tendencies, through changes in the employment structure. Earlier beliefs that the demand for workers grows directly in line with their skill levels have proven to be wrong in some countries during last decades because job polarization has appeared (Autor, Levy, and Murnane, 2003; Goos and Manning, 2007; Goos, Manning, and Salomons, 2009) . For a long time, it was believed that the demand for workers grows in proportion to their skills 2 : jobs requiring higherskill levels are demanded more, and lower-skill levels are demanded less. This phenom-enon is referred to in the literature as the skill-biased technological change hypothesis ("SBTC"). 3 Higher levels of technology engagement in production also result in a higher demand for relatively skilled labor that would operate the new technology. The SBTC hypothesis has long been used to explain the situation on the labor market, but it cannot explain the recent polarization phenomenon.
Job polarization means employment growth in high-skill and low-skill occupations, while the employment of middle-skill occupations declines (Autor, Katz, and Kearney, 2006) . Goos, Manning, and Salomons (2014) showed some examples of occupations divided by the required skills: high-skill jobs are those of managers, scientists and professionals; machine operators and assemblers, office clerks and drivers are middleskilled occupations, and, finally, low-skilled are workers in construction, mining, manufacturing, and sales and service elementary occupations. While the SBTC hypothesis does not explain polarization in the labor market, its modified version RBTC (routinebiased technological change) is an explanation widely accepted among economists (Autor, Levy, and Murnane, 2003; Goos and Manning, 2007) . The RBTC hypothesis was formulated by Autor, Levy, and Murnane (2003) . They divide occupations into routine, non-routine, manual and cognitive. If the routine profession is well defined, it is also possible to replace a middle-skilled worker with a less qualified worker (which is usually done as part of offshoring). The routine of the profession (and related offshoring) is, therefore, an explanatory factor for the emergence of the labor market polarization (Autor, Levy, and Murnane, 2003; Goos, Manning, and Salomons, 2009 ).
The polarization of the labor market was most often investigated in the US, UK, and some other European countries. The results have shown that polarization has occurred in these countries since the turn of the 1980s. Bárány and Siegel (2018a) show that this has happened in the USA since the 1950s, however, its emergence depends on the specific variables measured or methods used. 4
This issue has only gained attention in the last 10-15 years. Given the availability and quality of the data, the US labor market was the first examined. Later, attention focused on the UK and some European countries. Autor and Dorn (2013) and Bárány and Siegel (2018a) investigated the US labor market; Goos and Manning (2007) dealt with Great Britain; Salomons (2009, 2014) , Milet and Toubal (2014) , Pertold-Gebicka (2014) addressed selected European countries. In all these cases, labor market polarization was proven. Although there are contributions that do not directly prove polarization, they admit changes in the employment structure that these trends may show in the future (e.g., Fernández-Macías, 2012).
The main purpose of this article is to determine whether there has been job polarization in EU countries and in the Czech Republic as a representant of CEE countries. The first contribution of this paper is the use of an alternative approach to determining skills. Skills are determined not by occupational classification (usually ISCO), but by industry in which the worker is located. The first part of the results section deals with the EU and the changes in the structure of employment in 2008-2017, the second part deals with the Czech Republic and the years between 1993 and 2017. Relative changes in employment are used to identify possible job polarization. The results show that the industries classified as high-and low-skilled have seen an increase in the number of laborers at the expense of middle-skilled laborers in 21 EU countries. In the remaining seven countries, there seems to be no job polarization. The second contribution of this paper is special focus on the Czech Republic which is within a deeper perspective neglected in thematic literature, same as other CEE countries. The results imply polarization of the labor market during 1993-2017. Laborers from middle-skilled industries relocate rather to the high-skilled industries.
The paper is structured as follows. The introduction explains the motivation, context, and main objective of the paper. The next section mainly describes how the industries are divided into high, middle and low-skilled. Further, the results of descriptive analysis are presented, which point to the polarization of the labor market in the EU during 2008-2017 and in the Czech Republic in 1993-2017. The last section concludes the findings and discusses results.
Methodology and Data
This contribution takes data from two sources: there are Eurostat for the EU countries and the Czech Statistical Office for the Czech Republic. Industries are classified by the NACE Rev. 2 classification of economic activities. The division of the industries is based on the contribution of Amoroso and Moncada-Paternò-Castello (2018). They use the ISCO classification to divide employee skills. Based on the proportions of high-, middle-and low-skilled employees in industries, these industries are divided into high, middle, and low-skilled industries. 5 For illustration, when we take the "P" sector (Education), we will say that high-skill laborers work in this sector. Table 1 below gives an overview of the industries and their distribution based on the skill level.
Usually, the ISCO occupational classification is used to determine the level of skills, where jobs that have similar skills requirements are pooled. Occupations are then most often classified on the basis of wages (Goos, Manning, and Salomons, 2009; 2014; Manning, 2004) , as higher wages should correspond to higher skill levels (Autor, 2010) . Furthermore, skill levels are determined on the basis of the education of individual workers (Acemoglu, 1998; Michaels, Natraj, and Van Reenen, 2014) . However, these approaches may also have their drawbacks. The wage of a single occupation may have a wide dispersion within the region (Goos and Manning, 2007) . Similarly, a high level of education does not necessarily mean that a worker performs a job that corresponds to his level of knowledge (Erdogan et al., 2011; McGuinness, 2006 ; and other papers dealing with overqualification and overeducation).
Table 1. Division of industry by NACE Rev. 2

High-skills
Middle-skills Low-skills
Source: Based on Amoroso and Moncada-Paternò-Castello (2018) .
Note: Amoroso and Moncada-Paternò-Castello (2018) The selected approach requires great simplification provided a homogeneous employment structure within the industry. Nevertheless, it appears that there is rellocation of labor from the middle-skilled industries to the high-and low-skilled industries. As pointed Bárány and Siegel (2018b) , job polarization not only across occupations but also by industries shows the depth of structural change.
First, EU countries are investigated between 2008 and 2017. In 2008, the methodology for classifying NACE activities changed, so it only covers the dataset for the last ten years. In addition, attention focuses on the Czech Republic and the years between 1993 and 2017. The main observed indicator is the relative change in employment because the use of relative changes has better explanatory power than absolute changes.
Results
Polarization of labor market within EU countries
The first figure shows the relative change in employment in the EU between year 2017 and the year 2008, distributed by the skill level. It is the sum of all countries and industries within them. That figure provides some evidence about polarization within EU countries. Polarization demonstrates an increase in the number of employees in highskill industries (2 p. p.), and low-skill industries (more than 1.3 p. p.), while in the middle-skill industries there is a pronounced decline in the number of employees (about 3.7 p. p.). A more detailed view of individual countries provides Table 2 below. Source: author's own calculation, based on the Eurostat. In the countries in bold, the polarization of the labor market took place in the period 2008-2017: an increase in the number of high-and low-skill laborers and decrease in middle-skill laborers. Thus, the phenomenon of polarization can be seen in twenty-one countries out of the European twenty-eight. An increasing number of high-skilled laborers is a trend in all countries except Italy, Luxembourg and the Netherlands. Trends in middle-skill workers are the oppositea decline is present in all countries. This is consistent with Goos, Manning, and Salomons (2009; 2014) . The increase in the number of low-skilled laborers, a phenomenon typical of polarization, and the factor that makes polarization a potential problem is broken only in the cases of the Czech Republic, Germany, Luxembourg, Malta, and Slovakia. In these countries, with the exception of Luxembourg, workers are being relocated towards higher-skilled industries, which is consistent with SBTC hypothesis presented in the Introduction. For similar results of low-skilled laborers see Fernández-Macías (2012), and Oesch and Rodríguez Menés (2010). Figure 2 shows the aggregate relative change in employment in the Czech Republic between the year 2017 and the year 1993, distributed in industries by skills. Here too, as in the case of aggregated results for the EU countries, we can see a typical picture corresponding to the polarization of the labor market. Unlike the EU countries, however, this is a relative change during twenty-five years. The results show that the number of highly qualified laborers in high-skill industries increased by more than 6 p. p. and lowskilled laborers in low-skill industries by about 1 p. p., while the number of middleskilled laborers decreased by approximately 9 p. p.
Polarization of the labor market in the Czech Republic
Figure 2. Relative change in employment in the Czech Republic between 2017 and 1993 within industries.
Source: author's own calculation; based on the Czech Statistical Office. The extension of the time series by 15 years shows that the polarization of the labor market (shown in Figure 2 ) has moderated during 2008-2017 (Table 2 , which does not show polarization). Extending or shifting the time series can produce different results; see the results of Salomons (2009) versus Goos, Manning, and Salomons (2014) for Austria, Denmark, France, and Italy, where polarization does not take effect until the time series is extended.
Relative changes in employment in each industry are presented in Table 3 below. The largest decline can be seen in 'A' (agriculture, forestry, and fishing) and 'B' (mining and quarrying); both sectors have the largest share of middle-skilled laborers. The largest increase, on the other hand, is in the "M" sector (professional, scientific and technical activities), the sector with the highest share of highly qualified laborers. The precondition for polarization is only broken in the case of the "G" (wholesale and retail trade) industry -the number of middle-skilled laborers increased by 2.59 % -, and "S" industries (other service activities), where the number of low-skilled laborers decreased by 0.14 %. However, aggregate results captured in Figure 2 correspond to the presence of polarization.
Socio-economic impacts of job polarization
The growing number of the most qualified (high-skilled) and the least qualified (lowskilled) laborers at the expense of the middle-class (middle-skilled) laborers is a reality that carries a potential threat that is not explicitly mentioned in a relatively large part of the thematic literature. Many articles only deal with the descriptive aspect of the issue or the context that has caused polarization, but they do not address the reasons why polarization is problematic and what socio-economic implications it carries -see contri-butions by Fernández-Macías (2012), Goos and Manning (2007) Milet and Toubal (2014) , Bárány and Siegel (2018a) and others. One of them is mainly the deepening of income inequality (Autor, 2010) , which may result at the end of the middle class. The decline in the demand for middle-skilled jobs reduces the relative wage of this group of workers. Table 4 below shows the Gini coefficient value from 2008 and 2017. Note: A higher number means higher income inequality. Column "Polarization?" is based on the results of Table 2 .
According to the above, income inequality should increase in countries where polarization is taking place. Polarization and income inequality increased simultaneously in 14 countries. There was polarization in one country (Greece), but the Gini coefficient did not change. Polarization occurred in six countries, but there was no increase in income inequality. In addition, according to Acemoglu and Autor (2011) , wages are rising faster in high-skill jobs than low-skill jobs (which, however, reflects the higher demand for the most qualified positions). Table 5 below shows the income quintile share ratio of S80/S20.
Of the 21 countries where polarization was found, the proportion of the income quintile of S80/S20 increased in 12 of them. In one country (Finland) the ratio remained unchanged, while in the remaining eight, the ratio decreased. For valid conclusions in this matter, a longer time series would be needed, as in Autor (2010) and Acemoglu and Autor (2011) . However, these conclusions may still contribute to the discussion of the socio-economic implications of these (relatively new) labor market trends. 
Discussion and Conclusions
This paper contributes to the debate on the structural changes in the EU employment. Current trends include the polarization of the labor market, which is documented in a number of countries. The results of this contribution provide some evidence of this phenomenon on a sample of EU countries between the years 2008 and 2017 and for the Czech Republic between 1993 and 2017. The evaluation criteria are relative changes in employment across industries. The division of the industry is based on the contribution of Amoroso and Moncada-Paternò-Castello (2018), who classify the industry on the basis of the composition of workers working within them. This approach is alternative to other articles because the skill level distribution is not based on occupational classification (which is usually ISCO classification).
Relative changes in employment show that during 2008-2017, there has been a rellocation of labor force from industries that we can classify as middle-skilled to industries that we can classify as high-skilled and low-skilled. The decline of laborers in the middle-skilled industries was a trend in all EU countries. The average decline was 4.6 p. p. and was compensated by growth in the number of laborers in the high-and middleskilled industries. The longer time series (25 years) for the Czech Republic also shows a polarized labor market -the decline in middle-skilled laborers (by 9 p. p.) was compensated primarily by the increase in the number of high-skilled laborers, while the proportion of low-skilled laborers also increased, but less (by 1.16 p. p.).
Although this paper is descriptive and uses an alternative approach, the results support the hypothesis that there are changes in the labor market that have not been predicted by SBTC hypothesis. There are a lot of articles that confirm job polarization: the most influential contributions are especially from Autor, Levy, and Murnane (2003) , Goos and Manning (2007) , and Goos, Manning, and Salomons (2009) . But, there is an opposition that stresses skill-upgrading which is consistent with SBTC hypothesis. Skillupgrading means that high-skilled occupations expanse at the expense of low-skilled occupations (Oesch and Rodríguez Menés, 2010) . Especially Fernández-Macías (2012) provides some evidence about conflict between polarization tendencies and skillupgrading.
Division of skills by industry in which the worker is located, assumes a homogeneous structure of occupations within each sector. This is a major simplification of the situation because each sector is made up of many kinds of diverse occupations. This simplification may be the weakness of this contribution, but it also shows the current trends in labor markets that should not be ignored.
